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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a protection 
system for facilitating countermeasures to any 
communication abnormality which is made valid to an 
optical network(PON) in which simplexed equipment and 
duplexed equipment is allowed to coexist. 
SOLUTION: This optical network in which simplexed 
equipment and duplexed equipment 1 1(0) and 1 1(1) is 
allowed to coexist is provided with transmission path 
switching means 12 and 22, so that different 
transmission paths defined on a logical layer in a higher 
order than that of a physical layer forming an optical 
transmission system 2 can be individually assigned to 
the present system and preliminary system of the 
multiplexed equipment. This optical network is also 
provided with a subscriber side transmission path 
converting means 13 for converting the transmission 
path into a specific transmission path assigned to the 
downstream side, and a station side transmission path 
converting means 23 for converting the transmission 
path into a specific transmission path assigned to an upstream side. 
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fl*Jfc»9STSrt«rW«i-r5lOA*« 3. 1 : Broadbandoptical access systems based on P 
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[fH*li3] HMfS3t{5iH^_h-eSiJ 9 ST hivt-m^fe ss network survivability ) <DIV. 3. 1 : Configuration 
jUSBSS:, laTtOiPA^^t-fJ!? StbtlfcatOfi examples(C^$tt5. Figure IV. 2/G. 983.1-Duplex AT 
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5fi*il2(Cfe^CDiDA#ffilJ3fef5^S 0 OtiA^lftRlONU (Optical Network 
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?T°1hZ>b%, m%d.<r>mt£Z>fcmm.n\-£. mtZZWBs* O r k Termination) Tfc 9 , ^Jpt'fg^ 
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WIB3teeai*ft»dti-5*3aJiJ:9±4t©|fc3a*±»cJ8 h,t.4:ONU (ONT) irLTS1- 0 
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[»W©JR-f Sftflf^W] #*KW\ -»bttl«SrffiV^ (0) fej:t>'7 (1) iLT^JW. ONU 
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L) 8 {CX Vnt>tl, WSfllTCttlrV** (SEL) 9 
t£<fc <9ftt>tiZ> 0 
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Termination) 10COPON-LT (Lin 
e Terminal) 6, 6 (0), 6 ( 1 ) £\ 4 10 
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(Cfc^OLT (Optical Line Termi 
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^$tLTV^ftV\ Sfc, FTTC (Fiber To 
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Protection Switching) i/J* :r A 
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ST (PON Section Trace) ^>t- 
^J;oTIff^^i:(c45 0 b^b*^6>T*9^Tf«j 

K=*r-^ h $tl/S^^"Cfe 9 N ONU (ONT) & 
^«SiJ^»«Fx.Srffl*i-5^®tt, ITU-TG. 9 8 
3. HCtta£SixTV^ftV\ Lfc^oT, ONU (O 
NT) Sfc«JSiKCffl#*ffi*1-£fcf;i:, ^^ir-^^r# 

[0 0 13] E) Jl|B£>£:£ 0SJ*x.^KSas I TU-T 
G. 9 8 3. ll^f^f ^KTI/^^tfe, ^<DtyW 

F) ITU-T G. 9 8 3. l^tfS*ttt^5K 
1/K2/Wb^)\ ITU-T G. 7 8 3 : Characte 
ristics of synchronous digital hierarchy (SDH) equ 
ipment functional blocks?) AN N E X (A) i AN N 

ex (b) KfemtstiT^zttooh, i?*>&*»£ 

bTV^O^ttKIS^tl/TV>^V\ :<Dfc^ ANNE 
X (A) (B) ^if^^OM^t^^iCj: 

oT, K l/K2/q hrtC0l5iSrt**3«tt^§J#^^JIH 

[0 0 14] ±IBO#^JcBBb, 0llx.fi, ITU-T 
G. 7 8 3 ANNEX (B) fcas^Ttt^fflSR/^HIt 
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^<D$t&&foZ>&, ITU-T G. 7 8 3 ANNE 
X (A) KttflF&UfcV^ Lfc^oT, ITU-T 
G. 7 8 3 ANNEX (B) Ttt\ 

I TU-T G. 7 8 3 
ANNEX (A) fctt-t<B£«*V\> Sfc. (4 

[0 0 15] G) ONU (ONT) «i]0—Hfb«J&0 P 
ON-LT6 (0) , 6 (1) iCOV^TJLSi, rfrk 
PON-LT6 (0) £>J;U*6 (l) P B lO«3#x.Sr|im 10 

t><0<*\ ^ONU (ONT) # 1— flNOWJ-ettflS'J^ 

ir — t£«4PON- ID (Identif i 

ca t i o\i) &gt*Btfvri^#V\, O*9^o— 

V\ Lfc^oTONU' (ONT) # 1 ~# NftlC-til^e 
jl©PON-LTOlMWf i5f:fe^ ^t-v? 20 

[0016] H) OLT20CDS1JPON-LT7 

(o) ^SkKLfcttffitettofci-fa fc 

:<Df:feONU (ONT) # 1 ~ #NgOAP S »M h ■ 
^ffi^T*#&<#5o o^D. ONU (ONT) #1 

[0 0 17] I) JhfBH) ilCO^tr^^S?^^/--^^ 30 
«\ OLTt:*5lt5aS»PON-LT©2ffl^ 
fllfcPON- I DS:OLT^MPON-LTl:*3 
Kt)IlLt^* s PST^yt-^aJ/ff^ 

MfilTU-T G . 9 8 3. l^l^ftii 

[00.18] J) OLT^6©^n-K*-Y^hk:J: 
9, ONU (ONT) # 1 ^#N^SO#*.«**aittJL 
fci§-3\ ^tf>fit^<Dg& ?) 3fc (ONU (ONT) #1— 40 
#N) SrfiSU^ffiSi-Srir^-e^^v^fcfe, £t<do 
NU (ONT) # 1-#N^— ^F»ei5R93#x.i-5r it 
l^l^^b-ift»ONU (ONT) (#J 

m, -aft^jftcooNu (ont) i:nfi-fb«j*^oN • 

U (ONT) t©il«Ett, |S|-©bDN±-CH*4L|| 
[0 0 19] K) ODNCD^m (iWA^4Mt^y r ]) y 

iMkvm) 2b±&mk<DmumMT*hz> 0 . 50 
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ONU (ONT) fi%±»f«pPiB3g>X^6a!ONU (O 
NT) ©PON-LTBS (f^6 4) +PST^ 
~v>S:fllS\ T?**19 5g> (ZlftfM^ONU/ 

UK ft fciJ— tf * ih-efe «9 , Hffl (- * & v \ 

'[0 0 2 0] Lfc#ot«Bll, ±1B<Z>f£Fim&*:a¥ 
[0 0 2 1 ] 

»ti-53k*:y M7-^ anA#«#ffi£*«i 0 

MX#«3tefiaii£« lOt Jteai* 2 UT^illt S: 
fT5iB«*e*3S«2 0 k&ft-t&k&K, JDA#iW5te 

eaisia 1 0 & zTfmwytB&ms: 2ow<h- 

— »fc#/S<o«»i UM««i 1 

(0), 11 (1), 21 (0), 21 (1) k <Om& 
tCJ: Otto***!,**** M7-*-Cfc5 0 

[0022] r. ^{c s —mibffii&cDffiS&i 1 k, ^mik 

mj&(Dm%5 11 ( 0 ) , 1 1 ( 1 > a, Btric Lfcm 2 2 

l:^5PON-LT6t, PON-LT6 (0) fcj: 

t/6 (i) (c-t^tttas-r^o Sfcr. r-c-»b«rii 

[0-0 2 3] iabfc^awoijwiifts**^ M7- 
So -rfc*?*^ »PA#iw*eaisi« i o*3«tt/»«3t€ 

2, 2 2^fi5^ ^J:l/*fiSl2l:Wt5W 

ea&fies-eosF^s i 2, 2 2 ^±9, .taut* 

[0 0 2 4] * tz: $ b L < fl, 2 ±"CfiJ 

a»*fcSS*i-»jpA#«e3saB6*«i*«i 3Sr, e 

So ra«t^. 3tfeiil*2±T#J.5ST&nfc€iSg» 
Srx »fll*eiS«lt 2 0 i 19 ±«E(||J (« 5 fflj) t« ^ S 



[0 0 2 5] r^T\ _h^Lfd r#eS»2t7>ft3JiJ: 
(Asynchronous Trans ferMod 

tt. Mft5^<D{g2gu*;* (vp) SfcttWJt^fiiBl^ 

(VC) ^«toTMtSri^§5o 
[0 0 2 6] M7 — ^ l^STM (S y n 

chronous Transfer Mode)-^^ 

TM^ y h !7-^ Sr^<-^ Lfcfiffl/^ (VP) 

[0 0 2 7] fc*5, ±GOfi%8K»fff9 12, 22 
^fifi-5± 5^i"5o ^iiffSSfo&fcti 

[0 0 2 8] 

<5< 4 0^1^*5/ b 17 — ^ (PONttS) telo 
C*J6« I ] HI 2 ttltJteW I t£*<5< Jfc* 5/ h 7 — ^ £ 

[0 0 2 9] PON (3t*s/ lfl ^7°y^ 

?»3Sr^trODN (3teS3R) 2 £ % ^OpJSKl, * 
tvetlr'SM 2 a joJ: t>*#;§g 2 b £r ii b T % IBfi S jxfc, 
ONU (ONT) ObOA#iW3teea6«ll) 3 1*5 ±0*0 
LT (»«3fr£i£S«) 2 0 So ON 

U (ONT) 3 1 (ilOlgl 1, 11 (0) , 11 

(1) fctt, (SW/CONV) 

3 2®^tl, fife*, OLT2 0rt(dttBll(Oai«2 
1 (0) , 2 1 (1) tfiStSPON- IF ( i n t 
erface) 41(0), 4 1(1) (El 1 COttt^ 2 
1 (0) , 21 (l) KfflS) i: (SW/ 
CONV) 4 2 (0) , 4 2 (l) btWVtbtl*. 

[0 0 3 0] »A«4«©±IEl!D»/aeift«fB (SW/C 
ONV) 3 2lt ilOfiiWW (SW) $812 
ir-e^SSS^^ (CONV) ¥Si 3££r— ftlclT- 
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(SW/CONV) 4 2tt, HlOfiaiSK 
«J# (SW) ^2 2tegim (CONV) ^ffc 
2 3 lt-0©az 3, h t Ufct0-Cfo5 0 

. [0 0 3 1 ] JSk(C[H35r#fl§-r5^, JSSftljOSW/C 
ONV4 2tf, H2WPON-IF4 1 (O)fcJ:^ 
4 1 (1) ±t^tl^tlWm\zmirbtlX\s^fc(D\ZM 
U B3©ij*"ett, PON-IF41 (0) & J: TJ«4 

id) ic&j* lt n r^t>^bf«ilT, #iiJdio 

10 f4H 2C0©^i: P O.N- I F 4 1 (0) , 4 1 

(1) -t(Ofe<DO«rit*rtt*fttf#S. 
[0 0 3 2] H2 *5J:tKH3^i-*Jfe« I iwSo< p 

ONI f3\ "OLT only duplex system with dual path 
connection" (2 ONU (ONT) /lsplitte 
r) SOPONtfc^o OLT2 0OWI 

IfttMTfooT, 2o^3^^>> 3 y ($»2a 
2 o<Z>»<* «t5I^PONTfc-5 0 

[0 0 3 3] 2^C0~ fi{b«j5KOONU (ONT) 3 1 
20 £*DA#s£lc:E«U WW:Si5fiS/^vp 

(£fcte*>T A^n 7> (Time-slot) ) }:t 
^^i^) 0 ONU (ONT) 3 10^ if ^ 

^7x-^fl{:VP (4/cflT ime — slot) (O 
■BD«*««BSr«FoSW/CONV3 2SrK«U — *\ 
OLT2 00PON I/F4 1 ±* ±flES?B 
^ VP (*fc«t:T i me - s 1 o t ) (DtyWTC (S 
W) &£Zfm%: (CONV) SW/CONV 4 2 

[0 0 3 4] r^J: 5*atat^*5lNT, Pf#^^b7t 
30 *DA^4 L< ttOLT SftJjtCT, VP (^7t 

^Time-slot) $J#*l*5 J:l*V P (SfcflT i 
me-s 1 o t) ^ftlrfTPo w tttd J: <9 ^^CD^0#^ 
£fTl\ ODN2i^t57 6 of^ a V«IB«r*-t\, 
^OLT 2 OlOVP (*fcf*T i me - s 1 o t) 
W^feJ:tJtlliJiait4b*,SW/CONV4 2 
<0#ttffi«fc±9- N 2*"S;Sri:5Ctd5"C#S (B2i 
03^)2**;) o 

[0 0 3 5] ±3* bfc*«w<o*«;»cJ:5 

(i) {S*a»tttRLT3fe»ft»^>/£<ft^3 2 4 

40 fcttSttsttfcoNu (ont) 3itra*-e*>o, BE 

(ii) ONU (ONT) 3 1 tt P O N - L T 6 ^ 1 Ot 
ONU (ONT) 3 1 ^W-iD«teSrKFfciJ:5^B 

r.Ofctf). £<&ffl#;L«ffi<DH3R»;ite, ONU 
(ONT) 3 1 ©WJfr^lBKlfiSEff-er-f, ONU (ON 

t) 3 i e-»b«^tt«sra«i-53e:«fcftv\ £<b 

I- VP (*fcf±T i me - s 1 o t) §0#tt, PON- 
Layeri:«t*fONU (ONT) 3 1fifJ<£>VP 
(*fcteT i m e — s 1 o t ) 53#<Dfd#><D S W/C O 
50 N V 3 2 t LTtt— 5 Q r b«f 
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t^-ets 0 a?b»c-»biBriiSri5jpA*©oNu 

(ONT) $J#X.Klf±, WtONU (ONT) 3 1 <0E3 
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[0 0 3 7] $ bK*fcSt*>±lf»^s^FST&5 ^ fc 
KS&OMMjBLL) *fc»ftt5rtm5, * 
IPJCOJ; 5(-> VP§]f (Sfcttt i me - s 1 o t ffl 

K) Sr«¥fti-S^S*sfc5^ ±IEOi:tet)RfcrajH^i 
C) , D) , E) , F) *5«fctfJ) SrflRfcUCV^^ 

[0 0 3 8] *DA#1M K^KH-f 5 SW/CONV 3 

t?fc*?x -tOaSBBMIStt, sw/coNVSMic, o 

fe5 0 HUteONU (ONT) tSW/CONViOffl 
i"H-efc«9, iSfiONU (ONT) iOLTt^l£7) 
&*t0T'fc^ i6(j:ONU (ONT) t O L T t CD 

[0 0 3 9] *i*Bl4Sr#fl8-r*fc. El 2 (^fcteH 
3) CDONU (ONT) 3 1 t SW/CONV 3 2 £ CO 

tPON^jy h ? — ^ 1 ^.coj: 5 ftftff^HUJc 

3B£i-£> 0 #*5s #EI«R<0EKC*5l^T, SW/Con 
vert e rli8SaL^SW/CONV3 2^U c 
u r r e n t ONU (ONT) ttaSJHOlfflJfcLfcON 
U (ONT) 3 l£^U Target ONU (ON 

T) f*#IWX038£fc:J: 9 9J*x.e>*t5^<%§)#i3fefl5 
ONU (ONT) 3 1 *«f c OLTttitui&LfcOLT 

2o-ea>« 0 

[0040] <I-a-l> SkiXICgHLT, SW 
/CONV3 2 fiC u r r en tONU (ONT) £ CO 

iBoafflr»*srtwtii-5. 

< I — a — 2 > SW/CONV 3 2f2C u r r e n t 
ONU (ONT) ^(7>fBJSrii«BB*4:1-5o tlt^ 
S> h7^y/qoT arget ONU (ONT) ^(D 

[0 04 1] <I-a-3> OLT20 "Cf*, SW/ 
Converter ^ £>-£J#ii£n£r§:fi i~5 0 
<I-a-4> OLT2 0I1 SfePt XCOffig^ ^ U 
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T N Current ONU (ONT) fcOJiflfcttR 
#^*VNrt^>?>, ODN2 0tttft#*ft<, ONU 
(ONT) fcSW/C0NVionB©*#i:5WWrt-5 0 

^lTffflt§4<4of;Cur rent ONU (O 
NT) ^(HW»5%«raS«i-« 0 

[0 0 4 2] <I-a-5> OLT2 OttC u r r e 
n t ONU (ONT) BB*«>*Tii*PS:a 

ONU (ONT) 3 1iOLT2 0i^H©SJ|2at? 
io K|»X*s»*bfct<ot-J"5 (iSfeKttffib) o -T^irP 
ON^y h!7-^ im 5 fcttflsasHWWB*-*- 

•So 

[0 0 4 3] <I-b-l> OLT20fi:, SfcttXfc: 
SSU, Current ONU (ONT) £<£>R!J(£ 

< I - b - 2 > OLT20ft 3j» 2 a TO 

9, ffi^ONU (ont) ir^Pfl-e«iifs*cS»^s^v> 

Current O N U £ <Df£\ COiHf CD^T 

^MTfcsrt, ODN^i2b^MlW<, 

20 ODNtDCu r r e n t ONU (ONT) — <D^Wk 2 
atKliCurrent ONU (ONT) 

^^JISt-T5 0 ^LT!llSW/Conve 
r t e r ^s<*%}^%. (V P # 1 -» V P # 2 ) £>Jf 

VPS 2gft-emt5o 

[0044] <I-b~3> SW/CONV 3 2 fi N 
Current ONU (ONT) BBSi" 
So -t LTT arget ONU (ONT) (7V^^co 

<I-b-4> OLT.20I1 SW/Convert 

30 e r frb<Ds<*ww^Tmu^§:m-r% 0 

[0 0 4 5] Wci6^#it5^ 0 2 (SfcttH 
3) COON U (ONT) 3 1tOLT20t^M(D»j| 

5 (SfcRJBIRc) o tS-tPON*yM7^im 

< I - c - 1 > OLT20I1 WlXlugS IT, ^ 

tcoonu (ont) k(omx*mmmif[$:tk&-tz> 0 

[0 0 4 6] <I-c-2> OLT20H ±X(DO 

nu (ont) k<Dm\cmm<Dmi$ffihz>z.bfrt>. « 

40 ^COONU (ONT) (OStt*tti<, ODN2^t 

2 b4fcli7/y y*#3<D*ttTfc5£*J«-*-5. -t 

LTOLT20OafflPON-IF41 (0) 

U «lP.ON~IF4 1 ("I) — (DtymTLZMM-f 

So 

[0047] <I-c-3> ±IS< I - c - 2 >{z£ 
oTii^[*]mL^o7t^£\ OLT2 0(K^I 
IPON-IF4 1 (1) ^{Otti^Tlfcftt, 

fS*Sir©oNu (ont) fc^iiw^pi-cfcar £ 

50 <I-c-4> OLT20(t ODN2^^y-/^- 
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T 2 OOf^SPON- I F (D^-^^^W±i~^ 0 

[oo4 8] *mk, m2#>£Tfm3 mmmi) t& 

Jfc^Si, m 2$o£Z£m 3 [^tODN 2 kmm<DOD 

N2 7 #odn2 tfaiu^csan^^ 

ff1"5 0 ^ OLT2 0tfi ODN2 0iClf 10 

5PON-IF4 1 (0) , 4 1 (1) <om\Zs ODN 
2' (^If5PON-IF4 1 (0) ' , 41 (1) 7 
i& s 0f#i-5o fcfcU. :©OLT20ft(7)SW/CON 
V42filotU rtie>PON-IF41 (0) , 4 

i(D", 4i (o) ' , ^ctr/4 i (i) / as#jHi- 

[0 0 4 9] 7i*5, ODNSrODN 2te£ZP2' (D £ o 

t"*J60!IIIteS<5< PON 1 «\ "0LT only duplex sy 20 
stem with dual path connection" (2 ONU (ON 
T) /2PON) icOPONtfc^o Jii*Oi:*5 5, r 

A) , C) t D) , E) , F) , J) , K) *5j;tfL) 
[0 0 5 0] ^mmmiX-a, x-7V*y*m.3, 3 7 £ 

fo^o COM*, KjSoPpM^B) fcJztfO'SrfcWSt 30 
U ~ Sfl^J&^SOA^te:;*^ WWlOONU (ON 
T) ^ v PON-La y e r «t Lt^5f;fe7^y 
^«taffl*^)PON-L a y e r (PON- I D 

D) , E) , F) *$J;tf J) «r#»UC^5 Q 
[0 0 5 1 ] B8l±ONU (ONT) £ SW/CONV 

^Ir/Tti^fe^ 19HONU (ONT) tOLTt 

<om<D3zm\z&»tfft£i Ltim^(Dmmmn<Dmw^- 40 

-Jrv^Sr^-fia-efc!?, Hi OttO NU (ONT) to 
L T t omo#«»Cttl«^ Lfc*^0*lfe«lJIIO«3 

[0 0 5 2 ] *i*H8Sr#fla-f-5i: x 18 7 ©ONU (O 
NT) 3 1 £ SW/CONV 3 2 £©PflTSfeWXj&$B£ 

<II-a-l> SW/CONV 3 2 te, ®CpfX{C@B 
L-T, CurrentONU (ONT) fc CO^TCOiiff 

£*4ftttrt-«. . 50 
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[0 0 5 3] <II- a -2> SW/CONV3 2I1 
Current ONU (ONT) OPJJSrii«B*fc 
1"5c f iTTa r g e t ONU (ONT) CO/^^Jc 

<II-a-3> OLT20(i, SW/C o n v e r t 
e r *»feO«0#ii*pSrgfti-5 o 

[0 0 5 4] <II-a-4> OLT20(t SfcPtXO 
W^tT, Current ONU (ONT) k<b 

WJ £>SHi Sfi? rt s # v ^ t a> fc> N ODNi: feMl^tf ft v ^ 
fcWWU ffifflt^*<?iofcCu r r e n t ONU 
(ONT) fcStUH*»»«:aHti-5o 
<II-a-5> OLT20[j:Cur rent ONU 

[0 0 5 5] 2fc^H9Sr#flgi-5 fc, 17C0ONU (O 
NT) 31^OLT20^rpM82atSBX« 
^Lfck^tlhS (ttffttttb) o tSiPON^s/h 

<II-b-l> OLT2 0fi WxtcgBU, c 
u r r e n t ONU (ONT) £ ©IW<0il«ftf|f Sr** 

[0 0 5 6] <II-b-2> OLT20H ffiOON 

u (olt) kcomim fcttftfffasfci^ odn 

2©(*«2 btCf±»#f±4< % Current ONU 
(ONT) ^ODNOJ»2 afcKltCurren 

t onu (ont) ^Mr^5^«t§ 0 ^tr 

1^^ SW/C onverter — > '**'ffl#£|&ij*Sr2*fi 

[0 0 5 7] <II-b-3> SW/CONV3 2lt 
Current ONU (ONT) fc COP^O^a £Br3S 
t5 0 ITT a r g e t ONU (ONT) (D/<^^ 

<II~b-4> OLT20lt SW/Convert. 

[0 0 5 8] ftfCil 0 t, !7^)ONU 

(ONT) 3 1 iOLT2 0tOW©(M»2btfctt^ 

y° x j v?m3X'&mxftm$Listik(Dk-tz > mmmm 

<n-c-i> OLT2oit S»xi:gHU, c 

u r r e n t ONU (ONT) t ©M^)iifS»#4:^ 
ttii"5o ^rtttfpjB^iCfl]— COPON- I F 4 1 (0) gS 
T^TOONU (ONT) t©M<Dii«S#SrtfeiUi- 

[0 0 5 9] <II-c-2> OLT20I1 Curr 
ent ONU (ONT) «I^t^§ODN2C0 
^12 b h \^ < {±^7° !) ;y ? m 3 (DM?% kmm-t Z> 0 
<II-c-3> OLT20(t I^^ODNCOIBTOS 
W/C onverter—, ^{M^^^^WWk.^^^ 
ri:«rfg*i-5 0 *LTW#SrjSr UfcODNWoOL 
T«PON-IF4 1 (0) ^f|jPON-IF 



(8) 
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4 1 (ir^mmkz. 

[0060]<II- c -4> OLT20I1 Curr 
ent ONU (ONT) t <£>ftl<£>iiff SrlSBSf 5 t * 
fc. Target' ONU (ONT) 

<II- c - 5 > OLT2 OteSW/C o n v e r t e 
r^fe. Targe tONU (ONT) gfttv^§]f 

<II-c-6> OLT20ft _hfS<rr- c - 5 >\C 
i9f«I^S)»Afcft<,, KSPON-IFET^ 
TCOONU (ONT) fc©»fl|^^JT*>5r iSr&o 

• [0 0 6 1] <ii- c -7> ^Jt>5^OLT20 
tt, KSPON-IF^g^tltV^ODN2^7 P 

- I tr^Srffjh-f So 

C^KSfllni ] Hi lttsatfiajni \£m-3<yt*v 
— ^Sr«"i-H-efcO, (H i 2ttH16«iii (cKo' 

[0 0 6 2] Hi l*3±tfBl 2fc*i-*ifi«IIII T 
ti\ *lfiffJl*5J;a ? IIfc*5V^T, ONU (ONT) 3 1 
ttt^KafiCUTRltfettfcSW/CONV 3 2^\ O 
NU (ONT) 3 KD^^m^Athbfh^ixt-'mzM 

Kfljt^^-^v^-c^j-efcSo ten i*5<tvia 

LT2 0iC*5^t, SV/CONV42^, PON- I 
F4 1 fcH*te»J«-Lfc*\ »«aScLT«5riJLfc3&\ 

[ 0 0 6 3 ] [H 1 1 fccttfH 1 2 ^*i-HJ6«lll tdS 
<5< PONlIt "OLT/ONU (ONT) duplex system with 

dual path connection" (l s p 1 i t t e r) SOP 
ON-efc5o 1"&;b*>. OLT20'iONU (ONT) 

[0 0 6 4] *lfi«III tt % **09 Ifcfc^T, ONU 
(ONT) (*fctt:T i me - s 1 o t) <D 

x vtm$mm*mo s v/mm&xx* 2 00 p o 

N-IF (ifcliPON-LT) «tBSrrt»$*5r i: 

n-if (PON-LT) aMBOTSEWAm*^-^ 
f4, SfcfcUfc? 5 -**: UVP (SfcliTime-sl 
ot) Offl»**itf«|fl«|B»OAffl*x-^fcLT 

(ONT) 3 1li, PON-L a y e r ±tt2oOfflfir 
LfcONU (ONT) 3 1 (0) , 3 1 (1) t It® 
9fe^tb5wttC^5o cfcoT, ^OZlfcONU (O 
NT) fC*5ttSfiBftin^B-co-poN- I FOJB^tt (£* 
%fe«r*«lfc3affl»te-r5360 20OPON-IF 
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(LT) ^ttOONU (ONT) irH,&LTffi?>&5 
wtKiJ:9«|*^r«B"e*>5. 

[0 0 6 5] Sfcfc, rc^ct 5 4f*©riftONU 
(ONT) fcjSVvC, PON- IF (LT) «ffitCB8L 
Ttt— Iffi^ONU (ONT) tatV^ftVNC 
6>, -^COPON-IF (LT) ^-IftONU (ON 
T) X-mM^ffiffl-fZ-t (WttfPON-IF*-K 

WtONU (ONT) f±, itt«OOLTtSilfc» 
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^^ItfcONU (ONT) WSffl/fl^ffltt 

5 0 U^U4*e>, 2 0(OPON-IF (LT) 7^ffl^7 
«*BSr. PON-Laye'ri2^a4lfcONU 

(ONT) t LTHSt>©2 r t^Blffi-C&S^b, 2^ 
^-IftONU (ONT) ^rirgift^:^^ 

[0 0 6 6] Sfc-^n*^ **JfcWlII -CfitfflStLS 
ONU (ONT) « % -IftONU (ONT) (C#Lt 

20 IlftONU (ONT) fc^»fc+5lDA#teoV*T 
tt, f&4fc»!<E>— IftONU (ONT) i:»«UT*tffl1- 

IfcL/ciOAtOONU (ONT) ^ Zf<My^7 

<DUftte^ PON-L a y e rim^^tft^i 

A) , C) , D) , E) , F) , J) *5J:0tK) 

30 [0 0 6 7 ] PON- L a y e r _b N HftON 

U (ONT) li20(7)ONU (ONT) tmmz&y&L 
feh,5fc«>, zisibONU (ont) o-^cd^** 

(2 a) jfeK^Ctt, PON-Layer±tt, «»L 
/:^^fcgi^/:PON- I F (LT) SrB»i- 
5«fi©*-C«t<, ODN<Offiftj«ttt*,5A/»ffcVjrO 
NU (ONT) ©StfeJilffe^Jf-Cfc*. R 
»<OlMAL) 
[0 0 6 8 ] /^4b\ £ £5 «9 OLT20i(7)VP 

(SfcfiT i me - s lot) (Dty^x_te X Tf^Wmm 
40- (SW/CONV4 2) 0»*ffiWcJ:5, 2 (El 
Hill 2©2*ft) *fc5 0 BUttONU (ON 

t) toLTt<om<D^m^m^^\^tcm^(omm 
mm <oww^- / r>^^^i-mxh , o , ai4f±oN 

U (ONT) iOLTi<^BIJ(D»jt»fcttB(3&S8^Lfc» 
5f30NU (ONT) ^0LTi«(7)77 0 y y*«3 

[0 0 6 9] *-fH 1 3 Sr#flBi- 12 1 1 (ifctt 
50 Hi 2) £7)ONU (OUT) 3 1 t O L T 2 0 t (Ojn<0 
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b) 0 fSiPON^yh^im 

<III -b - 1 > SW/CONV3 2tt N Cu r r e 
n t PON-LTj;9iI{f JIS£1£ffi-f 5 0 
[0 0 7 0] < III -b-2> SW/CONV3 2 
tt, Current P ON- L TSrB!»i-3 0 It 
Target P O N - L ^§J#X. £ Q 

<III - b - 3 > OLT2 0ft ONU (ONT) 
e>0^^«#*ii*PSrS«i-5 0 10 
<III -b-4> OLT20I1 ItoONU (ON 

GO* 2 a©*PHE^fe) ODN2tttM#4<, 
ONU (ONT) ©Current PON-LT^ 

[0 0 7 1 ] *tHl 4S:#flBi-5i:. 12 1 1 (*fctt 
M12) ©ONU (ONT) 3 1 <tOLT 2 0 k<D?&<D 

c) o t5iPON*yh7^ltlt #:©£5>^Rj 
<III -c-l> SW/CONV3 2I1 PON-L 

[0072] < III ~c-2> OLT20lt ±X(D 

onu- (ont) tcommmig&tfcm'tZo 

<III -c-3> OLT20(t ODN2©»2b 

< III -c-4> SW/CONV3 2I1 ONU (O 
NT) Ot-tr^tM^PON-LTiSr, S^Wtc 

ESSi-*« 30 

[0073] < III ~c-5> OLT20H "HBS 
PON-IF^giU ONU (ONT) i OSSJftS: 

<III -c-6> OLT20(i, ONU (ONT) © 

if- tr* is^poN-LT (Dmm Srsis-t-s,, 

<III -c-7> OLT20I1 ONU (ONT) J; 

^^3Bii*fl^g{fi-5 0 ::colt2 ote, »»2b 
WWT*feofci:|iJ»ft5o - 
[0 0 7 4] fti:Hi5S:#fi8t5t, Hll (*fctt 
HIl 2) ©ONU (ONT) 3 I tOLT 2 0 t'<Om<D 40 

ltd) 0 tStPON^y h!7-^ ltll R©i54 

<III-d-l>" SW/CONV3 2(l PON-L 

[0 0 7 5] <III -d-2> OLT20ft ±T© 

ONU (ONT) t©a«*#t»at5. 

<III -d-3> ££>*C N ODN2^l2btl< 
IPON- I F^**£r§J#;i5 0 50 
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<III -d-4> SW/CONV3 2|j:, ONU (O 
NT) <DV— t^i^OPON-LTt Sr. gi^fc 

[0076] < III - d - 5 > OLT2 0T11 
IPON- I F^^BBJjLs ONU (ONT) i:©|?g^ 

<III -d-6> OLT20lt ^TCOON 

U (ONT) t<DmiSftfflfr^X*hZ>Zb&%\Z>o 
<III -d-7> rrtOLT2'0tt, ODN2©;* 

^LtiSPON- I F©1^- tr^Srf»Jhi-5o 

C*JS0iJlV] 0 16 «HJE0iJIV^S<5< 3t-*y h !7-^ 
Sr*i"iat?*>5. 

[0077] mmmiidmMmi\cttvxor>N&2 7(k 

m (2, 2' ) »SLfc^^H7^t?fc50tra 
«x ^o?Hft«!IIV«:|S16«lll }^LrODN§» 2»§E 
(2, 2' ) »RLfc**V h!7-^-e*>5 0 mi etc 
^SlJ&$IIVt;ig^< PONKt "Partial duplex s 
ystem with dual path connection " S(7)PON"Cfe 

[0078] ^mmmiviz. mmmm 

I IdfcfeoT, ODN^3:io/:^T'fco 0 H£S 
0*JIII <E>#^±:H4i»C, "l«^ONU (ONT) 
fi»Stt«fc*5fc«>. fili%hS©OLTi:S^-r5^^ 
f±T?#ftV\&s, — fi{kf|f/5£©ONU (ONT) Itffittl 

[0 0 7 9] II^JIV©«j&^ ^jfe0!]II*5<fctttII © 

ICR*<DBgH^A) , B) , o , D) , E) , F) , 
G) , J) , K) 3oJ;t>*L) !:»ftt5Ctjl^# N ffl] 

ONU (ONT) bOLT k<Dm<D3zmfc1&m&$£±ls 

1 8(j;ONU (ONT) k O LT b<Dffl<D&mz&!»& 

•9, 01 9(iONU (ONT) iOLT^faoX/!) 

[0080] *-f m i 7 £r#s8f 5 k, m 1 6 ©ONU 

(ONT) 3 1iOLT2 0^^^S2at*IX 

<IV-b-l> SW/CONV3 2I1 Curren 
t PON~ L T*»fc»« ft*Sr«aji-5 Q 
<IV-b-2> OLT20I1 Current PO 
N-LTi Oii«S»Sr^ffi-t*S- 0 
[0 0 8 1 ] <IV-b-3> SW/CONV3 2I1 
Current P O N - L T U ^iTTa r 
g e t PON-LT— (Ds<Ps\ZtyyWx.Z> 0 
<IV-b~4> OLT2 0fl ONU (ONT) frb 



(10) 
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<IV-b-5> ££>tC N ftoONU (ONT) ^PO 
N-LTk&mmcfcmft&^^Ztfrb, Curre 
n tfflJ(7)ODN^^^^^< , ONU (ONT) (DC 
urrent PON-LTfcL< flODN^i2 a 

[0 0 8 2] 1 8§r#B§-t-5^ x I16O0NU 

(ONT) 3 1 irOLT 2 0 i <£>PAtE>$foKi 2 btiSB X 

<IV-c-l> SW/CONV3 2fl Curren 
t P ON- L T*>fc«flr »*«r*ftffli-5. 
<IV-c-2> OLT20H ^SPON-IFCT) 
IrLTO^TOONU (ONT) i:<7>IWOiiftS»Sr«lffl 

[0 0 8 3] <IV-c-3> SW/CONV3 2(l 
Current PON-LT^fllU flTTa.; 
get P O N - L T^O/^ Hg] 9 ft 5 0 
<IV-c-4> OLT20I1 ONU (ONT) 
<o«l#iiiM3iSrS«i"S. 

<IV-c-5> ±|EOS«^ct 9, OLT20H a 
MPON- I FdSSI«**LTV^ODNO#j|ft2 b 

^Hf^PON- I 9 5. 

[0 0 8 4] <IV-c-6> OLT20(t iHl^ P 
ON-IFStSKjU ^OETOONU (ONT) t <£> 

<IV-c-7> SW/CONV3 2I1 <IV-c-3 
>*CTfB*bTV^PON-LTSr. iHI^PON-L 

<IV-c-8> .OLT20I1, IBTOONU (ON 
T) ^e>WS6jK^Tii*nSrSfSi-So ^tT^ri:, 

[0 0 8 5] Will 9£r#JH-r5£, HI 1 6<DONU 
(ONT) 3 1 £OLT.2 0 £<OKo;*:/y s/^S¥3-C 
*«tX*»*bfct©i:i-5 (ttmftfttd) 0 
<IV-d-l> SW/CONV'3 2(t Curren 
t PON-LT^feii««*Srttffl-t*S 0 
<IV-d-2> -JOLT2 0H OT1PON-I 
FCOIBTO^TCOONU -(ONT) t OW^ii«**Sr 

[0 0 8 6] <IV~d-3> SW/CONV3 2T* 
«U Current PON- LT^ffiU '^UT 
a r g e t P O N - L T ^(O/^^ ilg) ^ f x. ^ff 5 0 
<IV-d-4> -*OLT2 0(t ONU (ONT) 

<IV-d-5> r^gftfc'J: 9 0LT2 0M\ *SJB* 
PON - I F#SI*$;ft/ri^5 0DN 2©#U2 b fc L 

Upon- i F^^Sr-B0 5#t5o 

[0 0 8 7] <IV-d-6> ^HOLT2 0(1 ^ 
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IPON— I F5:£8l, ^OifiTOONU (ON 
T) ^SM^«t6 0 

<IV-d-7> rr-eET^±tOON.U (ONT) 

<IV-d-8> t5tOLT20ll ODN20^y 
P7^S$3 OSk*3jS»*^flHHt?*>6 tot WWi-5 0 
^LTSKPON- I F^ILTOf- Srffclki" 

[0 0 8 8] ^JgfiJ I <§PONl tC^oV *T 

♦OJPA#«*eiS*« 1 O^tiTWt, ^O 
8110(4, 3t*yh7-^ (PON) lfcfcl^C^teg 
^ (ODN) 2«|l, ^<HMW(DI 
«Sr*tf*«-CfcoT, gM®f#gl 2^{St-5 

#S l 2 i 5 , 

[0 0 8 9] *fc5fr£2&* 2 ±TMM 9 bfrfceStg 
IBTO^jp A# 4 ^S*{c#] STe>*t*:Hflroe 

3S6aKfc«mi-5jqA#«einaKaEife^a 1 3 e 

(VP) S-fcteffiS^*^ (VC) 
[0 0 9 0] fc^^ll it*v V 9 — ? 1 ^STM*5/ 
A^n 5, h (T i me.- s lot) ICiotM 

t5o **5±E©eis«»«j»*« 1 2^, *eas*2 
[0091] *fc±E<03feeai»ds, 

l7u^^2^.t0^2 7 1 c?^^2 / a>G>ft5i£ % 2 
o<DSft5ei£i&&3r. ^tit^l1oi:t;g2ifi^ 

2, 2 x tc-ttt^nwjo^r, £>o N &mkffi$.(Dm$z 
oaffl** £ u< ^wurku** i *5 ± # # 2 jteas* 2 , 

40 2' (17, HIl 6) 0 ££>teei£& 

K«S^lB!l 2*5±«SDA#«]ea&aK*Jfe^Sl 3 

«\ #»k«^omso*^ffi^Atitti,T^0S{k« 

/^^^ t ~m-Bf& £ ix 5 (012,016), 
[0 0 9 2] **5#*{b«fi!lo»Btt % '>ft <H2o 

(PON-LT) 6 (0) ^i:^2^« (PON 
-LT) 6 (1) £'>ft< i ttLT*«^5 0 ftte 
«*0««3teiSSll 2 oicov^xas 2 

Ott, Jt^yh^-^ (PON) 1 te*5^T3tei£3R 
50 (ODN) 2fcSa*U #»^J*^»gg£*tr£MT 
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[0093] *fc*ea*2±"c«5STbixfceaaBi 

*«2 2»c#LTSbKffJPi-5J:5fci-5. ±1B<&* 
(VP) ifcttffiffl^-**^ (vc) l:±ot»ritt 
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t5o **5eaaaK«o»*a:2 2«, #easi2jb-cj6 
[0095] *&{c#i:^*^«Btt, affi**5«tt; 
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1-5 J: 5 {zmf&-tz> (13, |7, 01 2*5«fct*E| 1 6 
(D42) 0 SfciiufB<P3tefei£S^ tBXtc34filb^l 
3fefiiS*2*5j:t^JR2 3tea5»2 / ^<b^£i:#. IS l 
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ttJB 1 oeagKV P # 1 SrW9ST. PON-LT 
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6 0 i2 0^#f,nh :©MPUH JPA*4fi«c 
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(11) ftffl 2002-218008 

20 

So fcSl^tt, r^)ATM-SW^C7 1 / <hLT 

[0 0 9 8] »5«fcoV^TfclRl«K, OLT20^(C 
@2 0^t];5(:MPU (7 1 £*:fcfc7 1' t IT) 
*W*Sr-i:j6*-e#S. «3£&ttttJimfc (1 

2, 2 2) (13, 2 3) 

^J^oV^T|ftKi-5o H2 1I4SW/CONV (3 2, 
4 2) <D—Mrfcm%7F*tmX*&>Z> 0 WoSW/CONV 
3 2*5«fctM 2tt*KHKttfc««ttraii-e*>5^fe, 
10 JOAtfllOSW/CONV3 2tft*«J: Ut, ATM 

[0 0 9 9] *i^V^T, ODN 2$JJJ: 9 2ocD^;x 
t4b%VP# l*5<klFVP # 2Sr^LTAASJx*:3te 
iS^r I N 1 *5J;U* I N2H ^-TA^aiiRt(S5 ljcaff 
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CTLtfg^tSo r^-CilJR^ttfc I N 1 I N 

2 fit, VP*lfeSB5 4Jd* fe»CA^3*ix5. :©vp« 
20 K«54tt* A*tt«BE«»5 2^feif*,6>«>^«ra 
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40 «^^i-*R#»«*fctt«fiiSraiftLT*59, 2o 
*fctt**LJX±OAAJ:9v^ix^ioSrjBRU 3tR 
LfcX^OVP (SfcttT i me - s 1 o t ) Sr. 
ttttfeftfeWSgOVP (SfcttT i me- s 1 o t) N 

m?L&m&(DVPn o, ^**bTfflAi-5«ffi-c*> 
5 0 rco«SBSFB^^V>Ttt. »flr*ttO*^A*7«r«? 
««t-f 53fts, #A*coiiffftftj»^S«*ix (A^ttffi 
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^ hit)«ffcftAA3J J a«*ix, VP (iktcteT [ me 
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ft7tmJl2{S£iilgg£, mifB^Jj^e^^g J; 0 ±SStfMc 

(#124) flfllS3fe^y h !7 — ^5ATM^5- h 7 — ^ 

3 #12 1 (ife®.cD3fe^ yF7-^ p 
[0 104] (#125) Huf2*^-y h 7-«?STM 

5 #12 1 iz.mm.(o?fc* v h9-? a 
(#12 6) mmmmmz&wm^m-z. mmntfcm^ 

[0 10 5] (#12 7) — ^fcd3V^r*e 

f23te^«r^i-S%SS J; •? ±ffi©SiII±(:*3t^ 

•fSi&gg„ 

(#12 s ) »jfS7te^»±r-sij <o m xb*ntms&m 

#12 7 telE««)10A#flll3fefiaS«lt. 
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[0106] (#12 1 1 ) mJfBe^H3g^I##©«, 
ftlrZZb ZW® b i-5#IB 7 (cf2tt^ADA#ftiJ7fe{g^ 

(#12 1 2 ) mm^rn^, tastes L/tj& 1 * 

(S^:JsJ;i;fi?2*ei£3l/i^/£5£ 2oOHfif2w 
ftf'JDijT. *>o, fflr«B#»b«^W»»<oaffl»*5J; 
n t Sr#» t-t-5#fB 7 {c|2ttoiPA#WJ3te^e„ 

[01073 (#t2 1 3 ) «t 
^t§<£> ^ tcii^. Aft nxWi^mitmf&<Dm^ b —mc 

(#12 1 4 ) lflB^»fc«f£<Z>»Btt, />/i <it2 
o©t{j|2<OS/£5eillSS6S{e:-?:ft^ft^^-frfc^ i jfc 
if*jl«»*3j;t5»2 3t»Si6BSr^*< it*LT45ri 
ftWfcii-SftlE 1 3 tcl5*«7>ADA#ffiS3tejS&«flt, 

[0 10 8] (#1215) h>7 — ^tr*5UN-C3t 

30 g-efcoT, (5i^SS§^#^l5^{lx., mit23fe'£5is^^ 

(#12 1 6 ) mmmsmm± xm <o^xb titzmt 2e 

t¥ai:»LT$f) izffla-r %z.b%mffl.b-f2> #12 i 

40 [0109] (#12 17) tfrfEJt* S/ M7-^iSAT 

r £ £ 1-5 #12 1 5 fcRtt0jRM%££!&a. 

(#12 1 8 ) SfrlETt^ yH7-#«s STM^ y h 17 - 

[oiio] (#12 1 9 ) ffi&Bm&mww^mtt. 
mzytfem^^xm^^tcmmmmzmmiz., 
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[0 112] (#15 2 3) «HB*e***, *B2te» 

w: l fc« 1 3teas»*s i wjg 2 *eai5R ^bftsit, 

WE* 1 *>f 7a-^«H:»EllS 1 *e»#te*J LT 

ik 2 7^-*nm%m 2 #easRte# ur#s 
§#iB2 2 tee«o»«#eassg«. 

[0113] 

»±KWLfcJ:5te*38Wtectntf, * 

^ y h^-^tefc^safliwwa^teaiiBi-s^o^ 

a*iStfEi- 5 i 5**** h !7-*te*5Vvt\ 

[01 14] ±9AffWtefi, lo4fci±«Ro*i>f 
y^7x^|;TfM^fcODN2l(; N — Sffctecfc 
O^fftK^ONU (ONT) 3 1^ffiftf5PON 
te*3V*T, iliSO-lfttM^ONU (ONT) 3 1 

OPJJH^CS:#P9l:U*>5l/^ttlH]iBUoo, HSi^S :i i # 
T?*5 0 4fcODN2±o»H2 b^ii^/y 
»3<DWmt<OW9»Vf^1Rt^io Lft*ot,' O 

[BS<affi¥&K9§] 

[IDl] #»gHtefl*5#** M7 — ^0**«*Sr*i- 
[12 2] StlKfll te*<5<**^ M7-^S:S%+H"C*) 
[03] I .teS<5<flfc©3te^y M7-^^r^-rH 
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[0 12] HlfiffJlII lcS^<ffi^y M7-^*/T 
[013] ONU (ONT) fcOLTt(OBB^3£»tei» 
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